Interest in the effects of feeding frequency on human health in modern times, began in the 1960s following the work of Fabry and colleagues 1 in Prague between 1953 and 1965. Individuals consuming one or twò meals' per day were found to be much less healthy and more obese than those consuming ®ve or morè meals' per day. The publication of the present supplement, a collection of papers from a workshop in Paris, France, held on 21±23 November 1996, has the ultimate aim of contributing to the growth and development of the subject, and to assist individuals and populations in attaining a healthy diet. Along the way, it shows that the relationship between frequency of eating and human health is rather more complicated and the evidence more contradictory than was the case 30 years ago. It is apparent that for health promotion, in addition to knowing the effects of different patterns of food intake, it is necessary to know the factors affecting patterns of food intake. These factors are many and varied, and are found in several of the disciplines of the human sciences. This collection of 11 papers includes contributions from investigators in applied nutrition and dietetics, experimental nutrition, chronobiology, physiology and psychology, behavioural genetics, sociology and anthropology, and clinical medicine and dentistry.
Gibney and Wolever, the scienti®c co-chairmen, provide a short paper on present perspectives and future directions. This could have served as a summary of the supplement. Dif®culties begin with the lack of a suitable de®nition for an eating occasion. The editors eschew value-laden terms, such as`meals' and`snacks', and plump for`periodicity', referring not to the longer calendaric or seasonal variations, but the changes over days. The next problem is that in addition to the known trend of underreporting of food intake in the obese and the effect this has on conclusions from cross-sectional studies, the overweight also seem to be biased towards underreporting of`snacks'.
Gatenby writes on the methodological and dietary aspects of feeding frequency. She explains why, in contrast to expectations,`snacking' contributes to the quality of the diet. Foods included in a pattern of snacking' provide signi®cant quantities of nutrients, in addition to energy, and those following patterns of eating described as`snacking' tend to eat more in general. However, physiological de®nitions of`snacking' do not coincide with those of the public, which interferes with the effectiveness of health education messages. Chiva too, in a paper on cultural aspects of meals and meals frequency calls for data collection to take into account real behaviour and for a particular effort to be made to develop methodology.
The paper on chronobiology and meal times: internal and external factors is a basic review of circadian and ultradian rhythms (their origins and effects) by leading UK researchers. It also includes a section on meal times as zeitgebers (rhythmic external in¯u-ences) and food intake during night work, experienced by 20% of the workforce at some stage. The fundamental importance of the sociocultural context of meals in determining their size, frequency and total energy intake, is described by de Castro in one of the longer papers in the collection. Eating with another person increases the average amount ingested by 44% and with more present, the average meal size grows even larger. The social facilitation of eating is described as orderly and, as with many human behaviours, the effect can be best represented by a power function, meal size (kcal) 485 n 0.23 , where n is the number of people. This reviewer wonders then, how the increasing numbers of people living alone ®ts in with the increasing incidence of obesity. Perhaps single people often eat out together?
Bellisle, McDevitt and Prentice review the literature on meal frequency and energy balance. Studies that found an effect, show an inverse relationship between frequency and body weight, but the authors conclude that the evidence is weak and at best an artefact, because of the possible confounding effects of post hoc changes in dietary patterns. In terms of energetics too, there is little good evidence for differences in the ef®ciency of energy utilisation, between nibbling and gorging. In particular, with the exception of the study by Debry et al, 2 they found no evidence that feeding frequency has an impact on weight loss during energy restriction. The effects in children may be quite different, as is suggested by the intervention study of Fabry et al. 3 However, decisions on advice in favour of one pattern or another, may come down to questions of carbohydrate and lipid metabolism, rather than energy balance. These are discussed in papers by Jenkins and Mann respectively.
A number of approaches that show promise in the treatment of diabetes and hyperlipidaemia, such as dietary ®bre, low-glycaemic index foods and enzyme inhibitors have a common property of spreading the nutrient load over time. Increased meal frequency would seem a simple treatment with potential. Short term studies in diabetic and non-diabetic subjects have shown improved insulin economy when glucose is sipped or meal frequency increased. Unfortunately, no long term improvement in glycaemic control of diabetics was seen in the single study lasting a month. Jenkins concludes that speci®c advice on meal frequency, to improve carbohydrate tolerance, is premature. Mann too, ®nds that the present data preclude recommendations concerning meal frequency on the basis of effects on lipids and lipoproteins. Bene®ts of reduced levels of total and LDL-cholesterol have been observed in healthy subjects, but not in diabetics and non-obese individuals with polygenic hyperlipidaemia. These are based on short duration studies and it is not known if adaptation occurs.
Hawley and Burke write on the effects of meal frequency and timing on physical performance. The timing and frequency of¯uid and carbohydrate ingestion before, during and after training and competition, are important to the athlete and physically active individuals and have been investigated extensively, particularly in the laboratory. They note, however, that unjusti®ed warnings, to avoid carbohydrate intake an hour before endurance exercise, have become part of sports nutrition dogma, on the basis of one study, out of many, showing detrimental effects. Future work may ®ne tune the timing and include designs that more accurately mimic true sporting activities and involve everyday foods. There is scope too for work on a role of fat as fuel and the optimal meal pattern for protein synthesis.
Kanarek writes on the insights research has provided on the effects of snacks and altered meal frequency on cognitive behaviour and mood, and concludes that experimental evidence suggests that omitting breakfast affects cognitive functioning. This also appears true for lunch, when the tasks are what might be called boring. Tasks that involve higher cognitive processes may be less in¯uenced by meal intake. However, there are a large number of factors and interactions, such as age, gender and personality factors, that remain to be studied. Here too, what is known is the effects of short-term changes and very little on the effects of chronic changes. Apparently, only one experiment has addressed the effects of an evening meal on cognitive performance and mood.
According to Kandelman, the factors which seem to contribute most to the cariogenicity of the diet are the frequency of carbohydrate ingestions and eating patterns. If we were to increase eating occasions, would we risk increasing the prevalence of dental caries? Not if we receive optimum¯uoride exposure, follow regular oral hygiene measures and limit carbohydrates to meals and two to three times daily in snacks or drinks, we are told.
The ®nal conclusion of Gibney and Wolever is that, at present, it is inappropriate to prescribe dietary advice based on any single ideal periodicity of eating'. However, because of the dif®culty of measuring the periodicity of eating, the data that is collected is valuable.
This ®rst ever supplement to the British Journal of Nutrition is a useful collection of review papers by experts which has appeared within months of the workshop from which it arose. The reader will learn that rather than eating three meals a day ®ve to six seems more typical. However, such variation does not in¯uence the balance of nutrient intakes and the effect of variations in periodicity of eating in relation to obesity is unconvincing. The studies that have shown favourable effects on blood glucose metabolism and plasma LDL-cholesterol, from more frequent eating occasions, have been short term. Longer term studies are required, but these papers indicate that whilst it is possible to alter eating patterns in experimental trials, free-living subjects ®nd long-term changes extremely dif®cult to maintain. The supplement is recommended as a multidisciplinary approach to periodicity of eating and human health.
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